Agricultural experts' perception and knowledge towards farming conditions and natural agro-environmental problems are important to develop a sustainable rural strategy and may serve when planning land use in sloping agricultural areas to avoid land abandonment. The objective of investigations was to analyze the attitudes of agricultural experts in the Eastern Lithuania region towards the state of the generic agrarian sector, soil erosion processes and natural handicaps. Replies of respondents indicated that the means (the Likert Scale) of the evaluation towards the items "Soil quality", "Agricultural sector development" and "Land suitability for generic agricultural activity" were 2.68, 3.11 and 2.73, respectively. The evaluations indicating that the mean score perceived by respondents towards impact of soil erosion on common farming activity in the region was 2.63. A questionnaire study showed that respondents recognized that the impact of terrain and soil texture factors on the potential of soil erosion processes is the highest in the region, thus the factor of soil type has been evaluated as the least important. The most frequently noticed topographical parameter of the terrain influencing the intensity of soil erosion was slope steepness (63.1% of respondents), followed by slope aspect (21.1%) and length (15.8%). Hilly terrain and soil acidity constraints by frequency 24.5 and 18.9%, respectively, have showed the most important attitude of respondents, in the content of the natural handicaps limiting successful farming activity in the region. However, the study disclosed that unfavourable climate conditions and soil cover diversity were the two least crucial natural constraints for farming. These empirical findings intended to bring benefits and can help in decision-making framework in order to decide the best soil conservation measures and improving farming conditions in agricultural areas under natural handicaps.
INTRODUCTION
According to natural agro-environmental conditions and land suitability for agricultural activity Lithuania is divided into three major agro-ecological regions, i. e. East, Middle and West, respectively (Mažvila et al., 2011) . The Eastern region is characterized as the most unfavourable for generic agricultural activity relating to natural agro-environmental constraints (handicaps) and, as a result, the agricultural sector is less developed by comparison with the Middle and West regions (Mažvila et al., 2011; Aleknavičius, 2007) . In the Eastern Lithuanian region land is mostly used for haying and pasturing, the share of cropped land (areas used for crop) is twice lower than in the Middle Lithuanian region. In the region corresponding to natural qualities with regard to low suitability for the farming share of abandon ed land is expanded year in. Moreover, much of the land is cultivated only to receive the EU assistance (Ribokas, Kriaučiūnas, 2012) . The predominated farm size is small and according to P. Reidsma et al. (2007) the size of the farm in hectares is positively and highly correlated with the economic size of the farm and a larger farm is a priori expected to have more capital avail able for investments. Moreover, household's welfare depends on the size of a farm (Welch, 2009 ). The quality of the land or a lack of agricultural investment is a significant limiting factor (Gamborg et al., 2012) . The biggest area of abandoned land is fixed in Eastern Lithuania where infertile soils prevail and the number of working rural inhabitants is smaller compared with the Middle and West regions (Aleknavičius, 2007) . The amount of Less Favoured Areas (LFA's) was 76.57% on all agricultural land of Eastern Lithuania. On the average, in Lithuania farmers and agricultural enterprises use 81.4% of agricultural land, thus in the Eastern Lithuania region only 58.2%, respectively (Results of…, 2012). Furthermore, agricultural development is active in the regions with high quality soils, whereas in regions with non-productive soils the development is relatively slower (Aleknavičius, Stravinskienė, 2011) .
About 52% of Lithuania's relief consists of undulating hills, where the soil is erodible (Kudaba, 1983) . About 17% of Lithuania's agricultural land is eroded, increasing to 43-58% in hilly regions (Jankauskas, 1996; Jankauskas, Fullen, 2002) . Erosion processes affect the majority of the overall rolling terrain of Lithuania by over 20-30% and by more than 30%. The highest rate of soil erosion occurs in Eastern Lithuania (Česnulevičius, 2013) involving land degradation and risk of land abandonment. Investigations of water erosion on 5-7° slopes of the Baltic uplands (Eastern Lithuania) show that runoff and losses of clay loam soil due to water erosion range markedly: from 6.6 mm of runoff water under wasteland to 151 mm under bare fallow, or from 4.5 Mg ha -1 yr -1 of soil under cereal crops to 46.6 Mg ha -1 yr -1 on bare fallow (Bundinienė, Paukštė, 2002) . The area under a very moderate hilly terrain has accounted 80% of the Baltic uplands territory (Kudaba, 1983) .
Several different factors have an impact on erosion risk including climate, type of soil, topography, erosion prevention methods and crop types (Morgan, 2006) . The influence of topography on erosion is of great importance (Aksoy, Kavvas, 2005) . In the global context, climate and the soil are the most important factors determining the extent and severity of soil degradation by soil erosion (Lal, 1998; Korytny et al., 2003 2001 ). In summary, the agricultural land of the Eastern Lithuania region is attributed to low suitability for generic agricultural activity by natural conditions and is associated with non-productive land, hilly terrain and high risk for soil degradation.
The aim of this study is to investigate attitudes of the agricultural experts in the Eastern Lithuania region towards the generic agrarian sector, soil erosion and natural constraints of farming activity and conditions.
MATERIALS AND METHODS
Study area. In this study a selected Eastern Lithuania agro-ecological region was analyzed (Fig. 1) which consists of 22 rural municipalities. From the geographical point of view, Lithuania has four main relief units in its territory: lowlands, plains, plateaus and hills (Česnulevičius, 2010) . The majority of municipalities of the Eastern region fall under Baltic uplands, where the hilly terrain with steep slopes is the dominant topographical character. In the hills of Baltic uplands the highest point of the Lithuanian terrain is located. In general, the altitudes are over 200 m above the sea level. The highest point of terrain in Lithuania is 293.84 m a. s. l., named Aukštojas Hill and located in the Medininkai uplands (southeastern part of Eastern Lithuania). Conditions for water and tillage erosion in Lithuania are the most favourable on the hilly terrain (Lietuvos dirvože-miai, 2001). Every year such areas are deprived of 20-100 t ha -1 of the smallest soil particles and a high amount of nutrients (Vaičys, Mažvila, 2009 ). The variety of relief gives a great diversity to its generic agricultural activity characteristics and certain specificity in hilly agricultural areas. The dominant climate has the continental character (Rimkus et al., 2007) , with the mean annual precipitation varying between 600 to 800 mm (Meteorologinis biuletenis, 2014).
Attitudes survey. The agricultural region of Eastern Lithuania was selected as the territorial entity of the survey with reference to J. Mažvila et al. (2011) . The study was cross-sectional and the data were collected at a single period of time (March and April 2014). The statistical population that was assessed in this study consisted of 64 agricultural experts who were official employees in Lithuanian rural municipalities. Twenty-one questionnaires were distributed with proportional allocation by the stratified random sampling method (different municipalities were considered as the class). The data were collected through a questionnaire mailed out to the agricultural experts. A total of nineteen (n = 19) agricultural experts returned questionnaires with the survey response rate of 90%. No questionnaires were eliminated owing to incorrect filling. The questionnaire was comprised of three parts based on experts' opinion about the generic agricultural status and conditions in the Eastern Lithuania region. The five (from 1 to 5) and six (from 0 to 6) point Likert Scale was used (Likert, 1932) . The questionnaire included three parts. The first part included 3 items related to "Soil quality" (5-point Likert Scale ranged from 1 = very low quality to 5 = very high quality), "Agricultural sector development" (1 = very low development to 5 = very high development) and "Land suitability for generic agricultural activity" (1 = very low suitability to 5 = very high suitability); the second part of the study covered the perceived factors (i. e. soil (Hogg, 2006) , which was 0.78. Data were analyzed using the Statistical Package for the Social Sciences (SPSS 11.5) software by the methodology of Bryman and Cramer (1997). The map has been produced in the ArcMap 10 software.
RESULTS
Estimation of the agricultural sector. The mean of the respondents on their attitude towards the item "Soil quality" was estimated 2.68 (Table 1) . The majority of experts (57.9%) in the questionnaire have stated that the quality of prevailing soils is "moderate" (3 scores). However, 31.6 and 10.5% of experts stated that the soil quality is "low" (2 scores) and "high" (4 score), respectively. Neither of the scores at the extremes (1 and 5) was used in the "Soil quality" evaluation by the respondents. The findings showed that the mean evaluation of the "Agricultural sector development" item was 3.11. The mean of the perceived item "Agricultural sector development" was higher than on the attitudes towards the items "Soil quality" and "Land suitability for generic agricultural activity" with values of 0.43 and 0.38, respectively. The results showed that most experts (57.9%) stated that the item "Agricultural sector development" was "moderate" (3 scores). Only three responses (15.8%) showed that the item "Agricultural sector development" was "low", and five (26.3%) experts noted it as "high". Regarding the perception on the item "Soil quality", no experts gave scores of 1 or 5. The mean of the perceived item "Land suitability for generic agricultural activity" was 2.73. However, 62.8% of experts among the total number of the respondents scored "Land suitability for generic agricultural activity" with a value of 3. According to the agricultural experts' attitudes it might be concluded that the item "Agricultural sector development" was estimated better than the items "Soil quality" and "Land suitability for generic agricultural activity".
Based on the results of the agricultural experts' survey it was revealed that the correlation be tween experts' perceived scores of the items "Soil quality" and "Agricultural sector development" was low and non-significant (p > 0.05, r = 0.33, n = 19). There fore it can be stated that experts who estimated the item "Soil quality" better (higher scores) also estimated the item "Agricultural sector development" more positively (higher scores). The analysis proved that there existed a significant correlation between experts' perceived scores of the items "Soil quality" and "Land suitability for generic agricultural activity" (p ≤ 0.05, r = 0.67, n = 19). It can be stated that the quality of soil is related to land-use decisions and land utilization possibilities. Experts' perceived scores of the items "Agricultural sector development" and "Land suitability for generic agricultural activity" were non-significant, thus positive relationship (p > 0.05, r = 0.36, n = 19).
The importance of land productivity on agricultural sector development has a dominant character. Lower land productivity associated negative impacts include decline in crop yield, limit crop choice and farming income, encourage land abandonment risk. Hazards, even such as socioeconomic determinants, depend on land productivity. The survey results showed that non-significant correlation coefficient was achieved between land productivity (points) and experts' perceived scores of the item "Soil quality" (p > 0.05, r = 0.42, n = 19). However, land productivity significantly correlated with agricultural experts' perceived scores of the items "Agricultural sector development" (p ≤ 0.05, r = 0.53, n = 19) and "Land suitability for generic agricultural activity" (p ≤ 0.05, r = 0.78, n = 19). The results showed that the land productivity variable was an important determinant of the perceived items "Land suitability for generic agricultural activity" and "Agricultural sector development" regarding experts' perception.
Natural factors of soil erosion. In general, according to the evaluations made in the Likert Scale, the survey indicating that the value of the mean score perceived by the respondents towards the impact of soil erosion on generic agricultural activity in the region was 2.63. The majority (52.7%) of the respondents perceived that the impact of soil erosion on farming is "moderate" (3 scores), thus 26.3% of the respondents were of the opinion that this impact was "weak" (2 scores) and 10.5% estimated it as "very weak" (1 score) and "high" (4 scores), respectively. No one respondent has noticed "no impact" (0 score) and "very high impact" (5 scores), respectively. The Likert Scale measurement highlighted the highest importance of the terrain factor on the potential of soil erosion processes by the respondents (Fig. 2) . The respondents stated that soil texture was also considered to be an important factor on soil erosion.
The respondents evaluated the vegetation factor to have a moderate impact on soil erosion in Eastern Lithuania. The respondents estimated that their attitudes towards the impact of the climate factor were higher than that of the soil type, respectively. Based on the survey results, the soil type has been evaluated as the least important factor causing soil erosion processes in Eastern Lithuania. This study showed that agricultural experts of the Eastern Lithuania region recognized that the impact of terrain and soil texture factors on soil erosion processes is the highest. This indicates that the respondents have in general adequate understanding and knowledge about the soil erosion problem, its origin and features in the Eastern Lithuania region. This study clearly flagged out the factors that significantly determine the processes of soil erosion in the Eastern Lithuania region. This knowledge is important to develop a sustainable rural strategy and in order to promote improving soil and natural environment quality in the region.
Terrain is often seen as a natural constraint that plays the most part on the land degradation and involves rapidly growing deagrarisation in the Eastern Lithuania region. There were notable differences in the evaluations concerning the impact of topographical terrain parameters on the intensity of soil erosion (Fig. 3) . It was noticed that 63.1% of the respondents considered slope steepness as the main terrain parameter influencing the intensity of soil erosion in Eastern Lithuania. However, the results show that 21.1 and 15.8% of them assumed that the slope aspect and slope length were the main terrain parameters as a major cause for processes of soil erosion in the region. Natural constraints of the region. Based on the results of the questionnaire survey, this study assessed the negative natural causes of farming activity in the region. The study of frequency of the replies given on the attitude of agricultural experts on the mentioned eight natural constraints showed that the hilly terrain had the highest frequency (24.5%) followed by soil acidity (18.9%), then, unfavourable soil agro-chemical (17%) and agro-physical (13.2%) properties, respectively (Fig. 4) .
According to the opinion of respondents, the constraint of the hilly terrain closely associates with the problem of higher risk for soil erosion, both by wind and by water, therefore it becomes more difficult to manage the land (mechanization is hampered and may require specific equipment, access to land and all agricultural operations become more time-consuming), and soil degradation and abandoned agricultural land problems can be identified. This suggests that the topography has a marked impact on soil physico-chemical properties and affects workability (ease of tillage) in agricultural areas characterised by the hilly terrain. Perceived soil acidity constraint is associated with both the required liming and soil fertility loss. Among eight constraints on the theme of natural handicaps, the perceptions of the respondents on four constraints, i. e. unfavourable climate conditions, soil erosion, limited (poorly) soil drainage and soil cover diversity, showed they had low attitude. For the experts of the Eastern Lithuania re gion, unfavourable climate conditions and soil cover diversity were the two least important constraints from natural handicaps negatively influencing farming activity.
DISCUSSION
Experts' knowledge and perception towards the overall view and interpretation against the agrarian sector, soil erosion and natural constraints are grounded on personal experiences and observations. The findings from this study revealed variations in the attitudes towards the local agrarian sector status and perceptions on the soil erosion problem and natural constraints among the experts belonging to the same territorial entity. The Eastern Lithuanian agro-ecological region is not so important in Lithuania for agricultural development due to quite unfavourable agro-ecological conditions, especially in consequence of the hilly terrain and soil acidity. In the present research the respondents have stated that soil quality is lower than moderate, and according to J. Mažvila et al. (2011) soils here provide very unsuitable conditions for cultivation of all arable crops, fruit and vegetables. Many authors (Bieliauskas, 1986 ; Jankauskas, Jankauskiene 2003; Kinderienė, 2006) have proposed and suggest different anti-erosive systems (crop rotations) to protect soil from degradation processes (erosion, nutrients leaching, surface runoff) and to improve soil quality in the Lithuanian agricultural land situated in hilly areas. Even so, in these regions alternative activities, i. e. afforestation, crafts and rural tourism development, should play the main role for rural development. This region offers very favourable conditions for the dairy and cattle sector. The results revealed that according to respondents' opinion, the quality of soil was estimated lower than moderate and it reflects that understanding and knowledge of the impact of natural and environmental Ribokas (2008) have noticed that in Lithuanian's hilly areas mostly due to unfavourable natural constraints agricultural activity brings little profit and in a number of cases is detrimental.
Agricultural land suitability for farming activities is mostly determined by soil properties and topographical features. Agricultural development in Eastern Lithuania is limited due to low soil fertility and hilly undulating terrain (Švarcaitė, 2003) , and this statement agrees with the conducted gen eral conclusions from experts' survey. Soils on the sloping land are eroded and not suitable for suc cessful growing of crops by the reason of steep slopes relating to intensive water and tillage erosion, which causes potential reduction of yield, important fertile topsoil is lost from agricultural land and leads to land degradation processes (Kinderienė et al., 2013). In Eastern Lithuania, soils are glacio-fluvial Arenosols and Luvisols (Soil Atlas of Europe, 2005). They have a low status of avail able phosphorus (P 2 O 5 ) and potassium (K 2 O). In the south-eastern part of the region the most common type of soils is Arenosol, as soil type they have very low resis tance to wind erosion, the soils are acidic (Vaičys, Mažvila, 2009 ). In some Eastern Lithuanian administrative districts, acid soils covered 70-93% (Eidukevičienė et al., 2010) . The survey has indicated the acid soils problem that needs solving and that mitigating measures should be used rapidly. Conditions for water erosion in Lithu ania are the most favourable on the hilly terrain. As stated by B. Jankauskas (2012), the most vulnerable to water erosion are terrains having light soil texture on steep slopes.
The findings from this study suggest that the main factors determining soil erosion rate on agricultural land are terrain, soil lithology and cover plant, thus supporting findings of other studies, such as Ž. Dėnas et al. (2006) and B. Jankauskas (2012). In Lithuania topography and vegetation have a great influence on soil erodibility. More over, the terrain is often seen as a natural constraint that plays the most part on land degradation and involves rapidly growing deagrarisation in the Eastern Lithuania region. High rainfall rates in steeply sloped areas with poor vegetation and absence of protective measures will result in high rates of soil erosion (Morgan, 1996) . The survey results presented here tend to agree with the above-mentioned authors.
Generally, the soils in the region have a low status of humus (from 1.6 to 2.2%), especially eroded soils. Erosion leads to the decrease of soil quality. Agricultural land on a wide range of soil cover diversity is mainly found in the areas with hilly terrain with often strongly varying and relatively poor conditions for agricultural use. Chemical and physical properties of soils are factors influencing land-use decisions, agricultural development, farm ing systems use and land utilization possibilities. Consequently, to combat deagrarization process in the Eastern Lithuania region a successful rural development policy and soil conservation programmes are an urgent need.
The results of the empirical survey provided the present agrarian sector status, problem of soil erosion and indicators of apparent situation of natural constraints in Eastern Lithuania. Personal experience and perception provide addition al inputs into the complexity of generic agrarian sector and natural hazards knowledge of the Eastern Lithuania region. Hence, the survey meth od can be successfully conducted on purpose to identify the most pressing agrarian problems in a relatively short time. An empirical survey that measured attitudes towards the generic agricultural status and problems can be very useful to farmers, land managers and for planning rural development programmes. The results obtained in the survey may serve when planning land use in sloping agricultural areas to avoid land abandonment and for the purpose of developing the agricultural sector especially in natural handicapped areas.
CONCLUSIONS
The survey results indicated that the mean perceived attitudes of agricultural experts towards the items "Soil quality", "Agricultural sector development" and "Land suitability for generic agricultural activity" in the Eastern Lithuania region were 2.68, 3.11 and 2.73, respectively. The evaluations indicating that the value of mean score perceived by the respondents towards the impact of soil erosion processes on generic agricultural activity was 2.63. This study showed that the respondents recognized that the impact of terrain and soil texture factors on the potential of soil erosion processes is the highest in the region, thus the factor of soil type has been evaluated as the least important.
It was noticed that 63.1% of the respondents considered slope steepness as the main topographical terrain parameter markedly influencing the intensity of soil erosion in Eastern Lithuania. The most important natural constraints nega tively influencing generic farming activity no ticed by the surveyed experts are the hilly terrain, soil acid ity and unfavourable soil chemical and physical properties. For the experts of Eastern Lithuania, unfavourable climate conditions and soil cover diversity were the two least important constraints.
These findings intended to bring benefits and can help in decision-making framework in order to decide the best soil conservation measures, by planning rural development programmes and improving farming conditions in agricultural areas under natural handicaps. This knowledge is important to develop a sustainable rural strategy and in order to promote improving soil, natural environmental qual ity and farming possibilities in the region.
